
MIL-s-19500/341B
2! M,KII 196S

SUPERSEDING
ML-s -19 W0/341A
2 November 1966
(See 6.3. )

MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, TRANSISTOR, NpN, SI I.lCQN, HIGH. FREQUENCY, POWER
TYPES 2N3315, TX2N337S, 2N3553, TX2N3553, 2144440 AND TX2N4440

‘his smclficctim is mcfhtory for use by sll Depccv -
ments and Agenclcs 01 the Mm rtmenl Oefense.

“ 1. SCOPE

1. I S=. TMS spccificalbn covrrs ths &tall requirements for N PN, silicon, high -Irequency,
power -amplifier t ransislors. The praflx “’TX’” is used ca devices submitted to and passing the
Specia) process -condliicming, testing, ami gcrtenlng as specified in 4.5 through 4,5.8.1.

“ 1.2 ~hysical d~mens!ons. ~pc 2N3375 cd 2N4440, see figure 1.
TYFQ 2N3SS3, see I)gure 2 (TO-39).

● 1.3 Maximum ratinus.

Pj- P~
nw VCBO vc&o vEBO k Tug TJ

TA * 25”c Tc * 25° C

w y & Y@ ydJ * :C :C

2N3375, 2N4440 2.611 li.6~/ 65 40 4 1.5 -6S to .200 + 200

2N3553 1.OY 7.OV 65 40 4 1.0 -65 to -200 .200

~/ ~rate IinaarIY \ 4.86 mW/”C for TA >25” C.
~/ Nrale Iin.a.rly 5.7] mW/”C for TA >25” C.
~/ Dcraie Ihmar!y 0.066 w/”C for TC >25” C.
f/ Derate I{”early 0.04 W/ec for T~ >25” C.

● 1.4 Primary electrical chcrzct.r}sltcs.

vcl+t) ~t c& I %1 hFE

lc . 500mAdc Ic. 250 mAdc #E90 vcE * U Vdc vc~=svtil’
1 Limlls [B=100mAdc IIC. 50mAck - VCB .30 V&

2N3375
Ic . 12S mAdc @ = 150rnAdc

2N3553
100kHz ~ Is lMHz f * 100 MHz

2N4440

Vdc Vdc— — 1

Mm -.. . . . --- 3.5 15
Mu, 0.7 0.6 10 --- 150

-t

P,J@ 2/ Pm, ZI P@J, l!
P,n. I.OW P,n. I.OW P~n . 0, 2s w Pi”. I.OW Pj~* 1.OW

Llnti<s f, ]OCJMHZ f*400 MHZ f =2:5 Mllz f.lOO MHz f.4CQ MHZ
2t43375 3 iN4440

w
I

IAJ
I

~ w I
w

Min 7.5

I

3.0 2.5 10 4.0
MO-X 14 6.0 5.0 16 8.0

— J

!: Pulsed lest (see 4.4. 1).
~ ‘ SPr 8.4 for typ,cal power Outpt vs. Ircquency.
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MIL-s-19500/341B

2. APPLICABLE DOCUMENTS

I

2.1 The follcnving d0cument6, of the issue ineffecton&teof inviktion lorbids orrequest[ar
proposti, [orm a part of the specification to the extent specified herein.

SPEC1F3CATION

MILITARY

MIL-S-19500 - Semiconticlor Devices, Gener&l Specification for.

MILITARY

MIL-STD-202 - Test Methods for Electronic and Electrical Compment Parts,
MIL-STD-750 - Test Methods for Semiconductor Devices.

(Copies of specifications, standards, draw fngs, andpubfications required bysuppliers inconnec-
tion withspecific procurement functions should be obtained from the procuring activity or as directed
by the contracting officer.)

2.2 Other publications. The following documents form apart of this specification lo the extent
specified herein. Unless otherwise indicated, tbe issue fn effect on date of invitation for bids or
request for propesaf shafl apply.

NATIONAL BUREAU OF STANDARDS

Handbook H28 - Screw-Thread Standards Ior Federal Services

(Application for copies shoufdbe addressed to the Superintendent of Documents, Government
Printing Office, Washington, D.C. 20402. )

3. REQuIREMENTs

3.1 -. Requirements shall be in accordmme with MIL-S -19500, and as specified herein,

● 3.2 Abbreviations, symbols, definitions, andeq”ations. The abbreviations, symbols, definitions,
and equations used herein are as defined fn MIL-S-19500, and as IOI1OWS:

Pin---------- .-. IllWt power
Pat ---. -.. .-. -. Output pOwer
~ -------------- Collector efficiency [~. j: ~w~r ~t x 100)

3.3 Design, construction and physical dimensions. Transistors shafl be of the design, construe-
t ion, and physical dimensions shown on figures 1 and 2.

“ 3. 3.1 Laad material and finish. ~ad material, for type 2N3553 only, shafl be Kovaz or tiloy 52
and [inal finish shall be gold-plated, (Leads may be tin-coated if specified in the contract Or Order,
and this requirement shafl “ot be construed as adversely affecting the qutiified-ppod”~t s~tu~ Of the
device, or applicable JAJQ marking (see 6. 2),

“ 3.3. 1.1 Lead materiaf. If lead materiaf need be specified, it shall be specified in the contract
or order (see 6. 2).

3.4 Per form?mce characteristics, Performmce characteristics shafl be as specified in tables
1, U, and III, and as IOI1OWS:

“ 3.4.1 Process-conditioning, testing, and screening for “TX’, tvpe. Process-conditioning,
testing, and screening for the ‘TX,, type shall be as specified in 4.5.
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Oiis

EMITTER

TEMPERATURE
REFERENCE
POINT

Owcwcks

NIc44is “kLIMclc Rs f

‘T* MN .*$ UIFJ I M&x

A .Wo .)40 $.1s I 1.64

II .)95 .tw 4.9b t 6.21

,Cl .W5 .106 I L4 1 I t.w

DI .4(0 I .444 I 10.67 1 11.1s

c1 .055 .016 \ .44 [ 1.14 5

FI .)40 .Im I $.64 I 4.06 6

c1 .t45 .t96 I 6.2! t 7.49

551 .115 .166 I t.w I 3.41 I

II
@ I .463 I 10.F! 11.51 ~

MIL-S-19SOLV341B
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M3L-s-19500/341B

‘SEATING RANC

(SEE NOTE 7)

G

H

.007 (.18 MM)
RAD MAX

DIMCNS!ONS ~

LTR
INCI’ICS MtLLIUCTIRS

LAIN M4 k MIN Max - :

A .335 .J70 8.51 9.40

B 305 .335 7.15 8.51

c .240 .260 6.10 6T

n .500 .Ka 12.70 19.05 9

E .016 .021 .41 .53 2.9

F .016 .019 ,41 .*U 5.$

G .Irm --- 2.54 --- ~
H ..- --- --- ---

] .029 .045 .74 1.14 8

k ,028 .034 .71 !.6

.L .009 .125 .23 3:IB

M .1414 Nun 3.s9 Nom 6

N .0707 tiom 1.60 Nom 6

,\’oTEs:
). Mruic cquivaknts(mthe neatest.01 rmn)atcEivcn[or generalin[mmatio.only anduc based

IIIIOnI inch r 25.4 mm.
?.
3.
4.
5.
6.

,.
s.
Y.

—. -..
Nczsurcdtn,ht KM. bcyood.?5(l(6.55nmI)bom the seating.plant.
Mcasurcdmthc zone.OM(].?irrm) and .250 (6.35 mt)lrmthcscalim plan..
\at, a!mwmondtmcnswmBinlh!s zcmcshzll notcxcecd.OIO(.25mII).
O.thnc in this zoneisnotconmollcd.
Uhcnmcaswcdin a ~apn~plamc.054+.031. -. W(l,37+,03, -.00 mm)belowtk scali.gplanc
cdIbc Ira.stsmr rnaxim.mdiamctctlcadsshzll k wi!hin.Wi(.18mm) olrhcirtruc Iocatiun
ttlat, vc 10a ma.imumwid!hub. Smallcrdtamctcrkads shall Ian withintheo.tlix .Ilhc
mat,n>.mdiammctkad IolcraIIcc. FnButc3 shows!hcprclemcdmeasuredmcIkd,
Th!rollecm Shllknnlttnally co”mclcdtotkcasc.
\Ica%urcd[rm Ihc ma,imumd,amrtcrollhcaclual dCVICC.
.Ali31c,ds. (,CC 3.$.,1and S.S.2).

l:liJIRF. ‘L Physicaldmwnsio.s01 wansism,I!PCS2N1551andTX?SS5S3(10.19),

4
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MIL-s-19500/341B

3.5 w. The following marking .sPcci[ied in MIL-S-19500 may bc omitted from the body of
ttte transistor at (he op4ion of the manufacturer:

(a) Country of origin.
(b) Manufacturer’s identification.

● 3.5.1 “’2X” marking. Devices in accordance with the “TX” requirements shaU include the addi-
tional marking ‘TX” preceding the type designation.

4. QUALITY ASSURANCE PROVLWONS

4.1 %mplin~ and inspection. Sampling and inspection shaff bc in accordance with MIL-S-19500,
and as specified herein.

4.2 Qualification inspection. Qualification inspection shall consist of the examinations and tests
speci[ ied in tables 1, U, and 122.

● 4.2.1 Qualification testing. The non-TX type shall be used for qualification testing. UPOri re-
quest to the qualifying activity, qud~ic~ion will be efi@nded tO include the “~” WF Of the device.

* 4.3 Guality conformance inspection. Quality Conformmce inspection shafl consist of groups A,
B, and C inspections. When specified in the contract or order, one COPYof the qu?.fity conformance
inspection flaia, pertinent to the device inspection lot, shafl be supplied with each shipment by the
device manufacturer.

4.3.1 Group A in=, Group A inspection shafl consist Of the examinations and tests speci-
fied in table I.

4.3.2 Group B inspection. Group B inspection sh.dl consist 01 the examinations and tests speci -
fied in table U.

4.3.3 Group c i,,s.pecticm. Groug c inspctien shall consist of the examinations and tests speci-
fied in table Iff. This inspection shall be conducted on the initial lot and theretiter every 6 months
during production. ●
“ 4.3.4 C&Oup B and group C Iile-tesl samples, Samples that have been subjected to graup B,
340-hour life-test, may be continued on test for 1, 000-hOurs in order to satisfy group C life-test
requirements. These samples shall be predesignated, and shall remain subjecled to lhe group C,
1. 000-hour acceptance evaluation after they have passed the group B, 340-hour acceptance criteria.
The cumulative total of faflures found during 340-hour test and durtng the subsequent intervaf up to
1, 000 hours, shall be computed for 1, 000-hour acceptance criteria.

- 4,3.5 Group C testing. The contractor shaff, throughout the course of a contrsct or order, pcr -
mit the Government representative to scrutinize afl test data and findings covertng manufacturer’s
test program cm group C characteristics and parameters, for the product concerned. Upon determi-
nation by the Government inspector (in advance of gTOUPc, 6-mOn:h. lest results) t~t grOuP C Pa-
ramet ers are not being adcquat@~Y met, the Government inswclor maY require 10t-by ‘lOt inspection.
normafly for a minimum of 3 consecutive lots, to be r@rfOrmed for rewired @WJP C tests.

4,4 hlethods of examination and test. Methods of examination and test sbaff bc as specified in
Iables 1. U. and 1[1, and as follows:

m 4. 4.1 Pulse measurements. Conditions for pulse measurement shall h as specified in section 4
0( MIL-STD-750.

- 4. 4.2 Time limit [or end-point test measurements. E’nd-point tests for qualification smd quality
ccmlormance inspection shall be completed within 96 hours after completion of the last test in the
subgroup.

4.4.3 Terminaf strength (stud torque). Acceptance criteria after the stud torque test shall be
10-32 UNF-2A for Qxierml threaded parts i“ accordance with Handbcmk H28.

6



MIL-s-19soo/s41B

. 4.4.4 POwcr wtmx and cotlecux aUlclencY maasttrement. The device shmJi be testedintbe
circu!t d ~igure 5, 6, or 7, *C lppropriale. The $pec[ fled Condi{ioiw Utdt be applied snd the vari-
able ca~cjtors adjustgd io rWatn maximum jmwer atlfnu. When the maximum power cutwt IS
C4Aalned, IIM ctilector currenl dtaJJ b measured md recordsd and the colleclor efficiency 61uII M
camxed as iollows:

qin%.
P@ (watts)

x 100
28 x SC lmnp4res~

.4.4.5 y- Wm,sp lllcde”, ccc shaJl bt te$ttd Jn IIW circuit d figure S. The voJlage
source d4aJ ba increased rom sero until the Sp@clfi*d current is roached. ‘ltie current ~1 lM
maintained ior the Spsellted time.

ExamInMktn or test

I IVisuaJ and mechanical
examimttm

. Subzrmp 2

Brmkdown voltage, coJiector
10 base

Brslkbwn VOJISSQ, cotkctor
to ●mtiter (undamped
iact!va)

Bralw%ws. voltase, collsclor
to emitter (unclamrmd
reductive)

I ICOAi*ctOr to ●mitter culcdJ
currenl

Brratwtown vdlage. emitter
to hue

Cd)eclor to ●mulcr voltase
(saturaled)

2V3Y15. ZN4440

2K2S53

Forward-current trander
ralto

TABLE I. CrcNp A impmLia

—

(ethcd
—

2071

SOOI

.-.

---

SM1

3026

3071

1076

ADL-STD-750

Details

BJas COd. D;
Jc * 100 JIAdc

2c.0t02WmA&
(sac f!g. 4)

v~g . -1.5 V*;.
lc. Oto ZOdmA&
(SW fig. 4)

BiM cond. D;
vc~ ● 30 Vdc

Bias Cd. D;
IE. 10d PAti

5C .500 mAd4;
lB . 100 mAdc;
Oulsed (s@e 4.4.1)

IC . 250 mAdc;
[B . 50 mAdc;
pdwd(sae4.4. t)

VCE . 5 Vdc;
SC. 1s0 mAdc;
Wi$cd (gee 4.4. 1)

—

.TPI I Llmlt#

[

*mhOI Mb
—

..-. . .

WCBtj 65

]VCEO 40

I VCE~ 65

.

~EO ‘--

lv~BIJ 4.0

c~(ul) ---

~~(sat) ---

hm 15

—

ax
—

. . .

..-

---

..-

,05

.-.

).7

1.6

I 50

IhJl
—

---

Vdc

Vdc

Vdc

mA&

Vdc

v&

Vdc

-..

1



MIL-S-1KLW341B

Eumhtton or tea

Open circuit aul~t
capacitance

Rea3 part of small -signal
short clrcuil inpd
impedance

Magnitude of common emltlej
smaU -signal short-circuit
forward-current triumfer
ratio

Power output

2N3315
2N4440

Collector efficiency
2N3375, 2N4440

Power cmtrmt

2N3375
2N4440

Collector efficiency
2N3375, 2N4440

Power output
2N3553

Collector efficiency
2N3553

Subgroup 4

5 igh -temperature operation

:ollector to base
cutoff current

Low-temperature operation

Forward-current transfer
ratio

TABLE 1. Group A Inspection . Continw?d

tfefha

3226

3266

3306

. . .

---

..-

.-.

---

---

. . .

3036

---

3076

MfL-STD-’fSO

Deta4fa

VCB = 30 Vdc; lE = R
166kHz~f~1 MHz

VCE = 28 ‘fdc;
fc = 100 mAdc;
f = 200 MHz

VCE. 28 vdC;
~ = 125 inAdc;
f = 100 MHz

Vcc = Zavdc; P~= 1.OW
f = 100 MHw,
(see 4.4.4 and fig. 5)

VCC = 28 Vdc; %= 1.OW
f. 100 MHZ (see 4.4.4)

Vcc = 28Vdq Pin= 1.OW
[ = 400 MHz;
[see 4.4.4 and fig. 6)

Vcc = 38 Vdc; Pin= 1.OW
I .400 MHz (see 4.4.4)

Vcc = 38 Vdc; PM s O.25M
! = 175 MHz,
;see 4.4.4 and fig. 7)

~cc = 28 Vdc; pin = o. 25u
: = 175 MHz; (see 4.4.4)

rA = +150° C

3ias co”d. D
~CB = 30 Vdc

rA = -55” C

VCE = 5 Vdc;
~ = 150 mAdc;
mlsed (see 4, 4. 1)

TABLE U. Group B inspectio

r
MIL-S7-D-750

Examination or tent ——

Method Delai16

I
. Subgrcup 1

Physical dimensions 2066 (See Iigmrcs 1 and 2. )

Ltmits
—

MfI
—

. . .

-..

3.5

7.5
10

65’%

3.0
4.0

m’%

2,5

ic%

. . .

..-

-..

10

—

—

Max
—

10

20

-..

14
16

---

6.0
8.0

---

5.0

---

.-.

200

-..

I-..

1

—

Untl

pt

DiWl1

---

“attf

vatt6

,..

,Ztts

. .

-.

tAdc

. .

-.

—

LTPD II Limits I

II---R
%~~&mb.al Mh Max

20 20

. . . . . . . . .

I 8



TABLS Il. Group B lrw~l!m - Ccatkmed

Exsmfnafkn or teti

. Suturcwp 2

SOlderabkMty

Therma3 diock (temperature
cyclkn~)

Thermaf shack (#ass slrkfn

rermina sfreac221 (tcdm)
2N2375 and 2N4440 on2y

rcrmhmf 8tren2tA (stud
torque) 2m375 and m44440
M2y

%al (Ickk -rate)

Uoisture resisfamee

~nd wknts: (See 4.4.2. )

CONectOr to emitter
cutoff current

Power output

2N3375
2N4440

Couector ●Uicielwy
2N3315, 2N4440

power wpt
2N35M

CPUectOr cfflcle~y
2m553

hock

‘ibratlm fatigue

‘Kbral ion, varfabl? Irquency

—

lethcd
—

2026

ICdl

1056

2026

2026

-..

1021

)041

. . .

. . .

. .

. . .

!016

!M6

1056

k43L-STf2-750

Dellut

Dweff :Ime . 10 *1 see for
type 2N3Y75 @ 2N44400nf

Test cond. C

TCSI COI16.B

Test COd. Dz torque =
12 In. -Iz time . 1$ S4C
(see 4.4.3)

M[L-STD-202, metfmd 112,
tsst ccad. c, WocerMre m;
test cond. A or B for grins
184.IU

Ordt klithfcmdftk.llhlr
ior 2N337S snd 2N4440 only

Biu cond. D,
vc~ . 30 vd2

vcc”z~v~?p~”l.ow
f ● 100 MHz;
(me 4.4.4 and fiI. 5)

v~~.28vdc; Ph. I.ow;
1. 100MHG (see 4.4.4]

Vcc = 28 WC; P~ = 0.25 W
[ ● 175 MHZ;
(see 4.4.4 ad fir. 7)

vcc.28v&P&l. o.25w
f = 175 MHZ; (see 4.4.4)

S00 G, 1.0 mnec for types
2N3275 and 2N4440; 1,500G,
0.5 msec for type 2N3553;
$ blows Oath oricnkatlcm
XI, Y], Y2, and Z1

Nonopcralbg

—

.TPI

—

ymAml

---

---

-..

---

. . .

. . .

.-.

tEO

pall
Pa;

n

pout

n

..-

-..

..-

4(rL-s.19soo/341B

—

kua
—

. . .

.-.

-..

. . .

..-

---

---

. . .

?. 5
10

$5%

}. 5

W%

.-.

. . .

. . .

Lfmi4s
—

mu
—

-..

-..

-..

-..

---

Kw

..-

.05

---
---

---

. . .

. . .

.-.

---

---

---

..-

..-

.-.

..-

atm

---

mAdc

mu

.-.

.. .

. . .

. . .

. . .

Q
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——

fhamlna[lcn or (eat

-.

s~kr~~ - COatinued

rmlslanl acceleration

s“tlJ(rO”@_

,aft atmosptizre (corrosjoZ,

:,!d fmin!s:
(Same as subgroup 2)

&>*roufi
. .

,L,h-!,.:,, p,.ra,”,., ]j~e
<nwmp. :.2?I,,g)

(-f-x type, onfy)

ich-lem?erature life
I:,:mopcrl:ing)

:Non-7x types only)

d points: & 4,4,2)

ZOlleclor !0 emitter
cutoff C“rr.w!!

%wer o.tpm

2N3375
?Nd44fi

Ollwtor efficiency
21433-15.3N44.fcj

ower .,:,lPJ[
?N,35::3

,,lleclor cffiviency
2N3553

5ubgroup 7

,dy SLIIC o~rat ion Il(e
x U’lx-s unf.$’)

2ti3375, 2N4440

2N35S3

2voti

203

104

.031

031

041

. .

. .

D26

20, f3G0G for ty~ 2N355,
10,000 G for ty~s 2N33
ad ?N444W, each C,rje”t

tbn XI, YI, Yz, and 21

.-

L

G

Test cond, E

TSW = + 200’ C

Tcg = L 200-C;

time = 340 hours (seF 4.3

Bias cond. D;
VCE = 30 Vdc

VCc=~8Vdc: Pj”=l. OW
I = IOOMHK
:See 4.4.4 md fig, 5)

‘CC = 28 ‘JdCi $’[,,. 1.0 W
~ IOOMMZ: (see 4.4.4)

‘cc z 28 Vdc; Pin. O,25u
= 175 MHZ:

see4.4.4w,d{ig. 7)

‘CC = 28 Vd~: Pi,, , 0.25 W’
= 175 MHz: (See 4.4,4)

7

Tc = +140”C; PC . 4,0w;
VCB = 28 Vdc

TA= +25”c; Pc= I,OW;
VCB = 28 Vdc

10

—

.&m:
.

. .

. . .

. . .

. . .

. . .

:EO

Ult
0“t

?

:“,(

‘~

. . .

..-

1

—

Mti
—

. .

. . .

-.

. .

.

-.

2
7

i%

3

%

..-

. .

Llmlls I
—..—

Max Unit

. . . . . .

. . . . .-

. . . . . .

. ..- . .

-..

.1 mAd(

-- W1l.ts
-- Wltts

. . .. . .

. U’zt[s

.-.

. . .
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a Examirntlcm w ted

———

- S&4rcw i - Cwnmm.d

Slcady stlte Ilpratlon lilt
(m-z-x !ym.. Ndy)

2N3Y15, 2N4440

2?23553

End points:
(Same x subgroup 6)

.-. —. . . . . .. ———.

I Fxm;natkm w I,SI

t
— . . . --. -.. —

1’ ‘-
$u*rcmp 1

I C.llrctor to base
cutoll .am-rnt

Thermal r v%tsl.nre

;<3315. 2NG440
2?43553

End pulnls: (sm. 4.4.2. )
(Same as for subgroup 2

OSgrOup B )

rABLS SS. Grcup B m#peclIm - Continued

A42L-sTD.750

MeCud

1026

Oeuils
— -. .—

TC . . 140”C; PC . 4.OW;
vcB . 24 Vdc; time .
340 Imurc (ses 4.3.4)

TA. .25”C; PC.l. OW
VCB . 38 VdC, lime .
340 hours (900 4.3,4)

..- —--- ——-. — -.

TABLE 223. @up C IAspegt.
--

6L7L-ST23-754
-— —.——

$5Cowd Oetailt
-.

I

lW1 Y41wnml matmslng;
F*e4ure . 8 mm US Ior
60 sac min

I
.2P36 IBLW Cond D,

vc~ . .35 Vdc

3151 !

mo4 Pr*pdbe cwd VCB .0,
,Ic. o

ShlI,c cond; lc . I S Adc.
tp . 60 Sec for 1 cycle:
1,<tvc;1fs6sec
(s,; 4.4. s and I*. 8)

LTPt

L,’TPC

?

m

D

---

---

.—

Iymbu
—

kBo

‘J -C
@J-C

Ltmltc

T
k4sn64aa

. ..-. .

. . . . .

——

Ml
—

.-

—— . .

Limits
-—

UIn
—

. . .

. . .

. . .

. . .

,..

—

Mu
----

---

0.1

15
23

I
. . . .

I
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MIL-S-19500/341B
TABLE D3. croup C ins~ction . t

Examhatlon or test

s~

iigh -temperature life
(nonoperallng)

:ndpoints: (See4.4.2, )

Ccdleclor to emitter
cutoff current

Power outpd

2N3375
2N4440

Collector efficiency
2N3375, 2N4440

Power mitpt
2N3553

Collector efficiency
2N3553

Subgrcup 4

eady state operation life
2N3375, 2N4440

2N9553

nd points:
[Same as subgroup 3)

—

kf.?ola
—

1031

3041

..-

. . .

---

---

1026

M3L-sTD-750

Details

T5k = +300”C
(see 4.3.4)

Bias cond. D,
VCE = 30 Vdc

VCC = 28W-% = 1.OW
f = 100 MHz
(see 4.4.4 and fig. 5)

Vcc = 28V*; %= 1.OW;
f = IOOMHZ; (see 4.4.4)

VCC = 28 V&; Pin =0.25 W
f= 175 Mfiz
(see 4.4.4 md fig. 7)

VCC= 28 Vdc; P~= 0.25 W;
f = 175 Mlfz; (see 4.4.4)

(see 4.3.4)
Tc = +140”C; Pc=4. OW;
VCB = 28 V&

TA = +25”c; PC = 1.OW;
VCB = 28 Vdc

hued

—

Mb

---

. . .

7,2
1.1

65%

2,3

50%

---

—

M&a
—

---

0.1

---
---

..-

---

..-

.-.

—

—

Uoll
—

-.

,A&

atts
atts

.-

atts

.-

—
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‘IN

( ZC = 50 OHMS)

=

L

Ct. C?: 7-100 PI ===

C.3, c,: 4-40 pl

C5: 330 PI, d,sc ceramic

~: 150JP( (Itxd ,h,ough)

C7: Oflbpl. disc ccran,c

LI: 3 lI!JM S.. 16 <i(c, 1 ‘< inch IIJ. 5?)6 inchlong
L? FmIiIc chd,, Z = 750 (!?0%)ohms
L,: ?.4 vh cholc

L4: 5 awnsNo. 16*ire. $/16 mch Ill, 7:16 inch10=
R,: 1.35ohms.,xm.indwtivc

FILJKE 5. UF amplilicr civcuiffor2x3375 ad ?s4140powrI.ouIput Iest (103 M14Lopcmtion).

+ v~c
o

Fl! .I!RE 6,

J_
=

RF an.pl,lm, rm ,mIh,, ?S3375and?S4440POWrI.UUIP.ttcsl f4C4Jhlllz .Wranmn).
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● 4.5 process-conditioning, teslin~ ‘and screening for ,,~s type. The procedure for process. -
conditioning, testing, and screening for the “Tx’ typ+ shall b+ In accordance with 4. 5.1 through
4.5.8.1 and figure B. Process-conditioning shall be conducted cm 100 ~rcent of the fot, prior to
submission of the lot to the tests specified in tables I, U, and f3f. (Al the option of the manufacturer,
the non-TX type may be subjected to process-conditioning and testing, )

● 4.5.1 Quality assurance (lot Verifi-. Quality assurance shall keep lot records for 3 years,
minimum, monitor for compliance to the prescribed procedures, and observe that satisfactory man-
ufacturing condilkxm and records on )01s are maintained for these devices. The recomb shall be
available for review by the customer at all times. The quality assurance monitoring shall include,
hut not be limited to: Process -conditioning, testing, and screening. (The condilioni”g and screening
tests performed as standard-production tests need not be repeated when these are predesig”aled and
acceptable 10 the Cavernment as being equal to or more severe than specified herein and the relative
process-conditioning sequence is maintained. )

g 4.5, 2 High-temperature 6tor6ge. All devices shall be stored for at least 24 hours ai a minimum
temperature (TA) of 200” C.

● 4. 5.3 Thermal shock (temperature cyclin~. AU devices shall be subjected to thermal shock
(temperature cycling) in accordance with MIL-STD-750, method 1051, test cooditicm C, except thst
10 cycles shall be continuously performed and the lime at lhe temperature ektrem>s 6hafl be 15 min-
utes, minimum.

● 4,5.4 Acceleration. All dev\ces shaf) be subjected to acceleration test in accordance with
MI L-STD -750, method 2006, with the Iollowing exceptions: The test shall be performed one time b?
the YI orientation only, at a peak level of 20, 000 G minimum for type 2N3553 and 10,000 G minimum
for types 2N3375 and 2N4440. The one minute hold-time requirement shall not apply.

● 4.5.5 Hermetic seal (fine-leak) test. All devices shall be fine-lew tested in accor~ce with
Mf L -STD -202, method 112, test ccmdition C, procedure Dla or Iffb (using ibe applicable condltio”s
of 4. 5,5.1 or 4.5. 5.2), except that the gross-leak lest shall he as specified in 4.5.5.3.

● 4. 5.5.1 Conditions for procedure fffa. The devices shall be placed in a sealed chamber and
pressurized to 50 psig minimum with helium gas for a minimum of 4 hours. The devices shall then .
be removed from the chamber and within 30 mi””tes be ~ub’ected 10 a helium leti detection test.

#Devices shall be reiected that exhibit a leak rate of 1 x 10- cubic centimeter (cc) of helium per
second when measured at a differential pressure of ‘one atmosphere. AI] devices exhibiting this
leakage rate or greater shall b removed from the lot.

● 4. 5.5.2 Conditions for procedure fffb, The devices shall be placed in an activation tati, pres -
surized with Krypton 85 tracer gas in a nitrogen solution, for sufficient time to detect a leak rate
of 1 x 10-8 atmospheric cubic centimeters per second (atm cc{sec). Within four hours after sub-
jection to this pressurization, the leak rate OJ the devices shall be determined on an attribute basis
u$ing the general equation shown below. Any device exhibiting a leak rate equal to or greater than
1 x 1o-8 atm cc/see shaJl be removed from the lot. The general equation for use with radioactive-
gas leak test equipment 1s:

where:

QZ
R:
s.
K=
Pe =
Pi =
T=

Q= ‘2
SKT(Pe -Piz)

Ie* rate in atm cc/set.
net cant ing rate of tested part above background in cts/m in.
specific activity 01 the test gas mitiure in pCi/atm cc.
counting efficiency of the system for the given part in cts/m’in uCi.
pressure of lest gas in activation tank during pressurization in atm abs.

pressure inside part under test. in atm abs.
duration of pressurization in test gas mixture in seconds.
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I.

●

o

rtypes

00 Percent Process Cwidltlcolng,

1. Hi@ temperature storqe

2. Thermal shock
(temperature cycli~)

S. Acceleratim

4. Hermetic seal tests

h
lot accep
or re ect I

“T3t-
preparxlkal

[or
delivery

“OROER OF THE TES~ IN THE i3L04XS SHALL BE PER FQRMED AS SHOWN

FIGURE 9. Ordar of procwbre dmruri for Non-Tx and ‘TX” types.

- 4.5. 5.3 Hermet~c seal @Ms-leak) teat. All devlcet fhatl be Iemed for Jroas-laaks by immers -
ins in non-corrosive ●thyieoe g!ycol at approximately 100’ C for a minimum of 15 aacmds and cb -
served [or lxbbb. All davices thal bubole shxll M remc+ed Irom the !ol.

● 4.5,6 Prburn-in tests, The ~ameters lCEO ●nd h= d table IV shall be measured and the
data rec0rZW70~~es in the Ic4, All devices shall k MIed Or j~nt ifjed ~u~h IM the *IIa
end points can be determined titer the burn-in test. AN devices which fail to meet these requir-
ements shall bc removed from the Iol and lhe qulntRy removed shall be noted on the Io( history.

. TABLE IV. Buro-in Iesl measurcmonls

Test MIL-STD-750 Symbol
L!mits

Ma\W Details Mm Max “ unit

Collector to emitter 3041 Blss cond. D; vC& ■ 30 Vdc [CEO --” .05 mAk
I

cutoff cu:rcnt
I

Forward-current 30?6 VCE. 3 Vdc; lC = 1S0 mAdc; hFE 15 150 ---
tran i r ratio~ se
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* 4, 5.7 Burn-in ksi. All devices shall be operated for 168 hours minimum ““der the following
conditions:

TA =25 *3-C VcB = 30 Vdc pT = 2.6 W (2N3375, 2N4440)

PT = 1.0 W (2N3553)

“ 4, 5.6 Post burn-in tests, The parameters fPEO and hFE of table IV shall be retested after
burn - i“ and the dab recorded for all devices in the 10I. The parameters measured shaf] “o{ have
changed during the burn-in test from the initial value by more than the specilied amount as follows:

A ICEO = 100 percent or 5 microampere, whichever is greater

q 4,5.8.1 Burn-in test failures (screen~). AN devices that exceed the delta (A) limits of 4.5,8
or the limits of table SV after burn-in, shtil be removed from the inspection lot a“d the q“aniity re.
moved shafl be noted cm the 10! history. If the quantily removed after Wrn-in should exceed 10 per-
cent of the number of de., ices subjected 10 the burn-in test, then the entire inspection lot shall be
unacceptable for the ,T4,. type.

5. PREPARATION FOR DELIVERY

5.1 See MIL-S-19500, section 5.

6. NOTES

6, 1 Notes. The “cues specified i“ MIL-S-19500 are applicable to this specification,

6.2 Ordering data,

(a) Lead finish if other than gold-plated (see 3.3. 1).

(b) L.?admaterial (see 3.3.l.1).

(c) inspection da@(see 4.3).

6.3 lnterchanFeabilitv criteria. ~pes 2N3375a_td 2N3553covered herein are interchangeable
u,ilh lhe devices covered by the superseded MIL.s-19500/341A.

6.4 Typical Pweroutputvs frequency curves. Thetypical power outWt vs frequency fortype$
2N3375, 2N3553 and 2N4440 are shown o“ figures 10, 11, and 12, respectively.
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6.5 Changes from previous issue. The margins of Ih!s specification are marked with an asterisk
to indicate where chznges (additions, modifications. corrections, deletions) from the previous issue

e

were made. This was done as a convenience only and lhe Government assumes no liability whatso-
ever for any inaccuracies i“ these notations, Bidders and contractors We caulioned to evakde the
requirements of this document based on the entire conten~ irrespective of the margiral notations and
relationship to the last previous issue.

CustOdias:
Army - EL
Navy - EC
Air Force - 11

Review activities:
Army - EL, MU. MI
Navy - EC, SH
Air Force -11, 17, 65
DSA ~ ES

User activities:
Army - SM, Ml
Navy - CG, MC, AS, OS
Air Force - 19

GPo 303-226/2 104 I

Preparing activity:
Army - EL

(Project 5961 -0009-33)
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